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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a binder for an 
electrode material forming an electrode having improved 
strength, and to provide a method for manufacturing the 
electrode and an electrochemical element. 
SOLUTION: This binder for the electrode of the 
electrochemical element comprises (A) a vinyl polymer 
thermoplastic thickener in which hydrophilic nature and a 
hydrophobic nature are reversibly varied at constant 
transition temperature (T° C); (B) water dispersing 
binder resin; and (C) a salt of group I— VII metals of the 
periodic table; the electrode of the electrochemical 
element is manufactured in such a way that an electrode 
material dispersion solution is poured in a mold or 
applied to a substrate at a temperature lower of 10° C 
or lower than the transition temperature (T° C) and 
dried at a temperature higher than the transition 
temperature (T° C), and a primary battery, a secondary 
battery, an aluminum electrolytic capacitor or an 
electrical double layer capacitor contain the electrode. 
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3) . *y75F»IB (B4K x**S/«BB (B5) 
*±tf#yx— t-;1/»B (B6) &2fl«Wf&Ji«o 

[0 0 2 3] (B 1) ^LTti, ±I2cd (b) fcLTW 
/^Lft#i#*I«*i»fc t5 fc;H^«llS (B 

11). Sfc«7^^M?'&W*S*#ffi^#-r^tfx 
;l/B-&3R«BB (B 1 2) t (B 1 1) 
tfStiSo (B 1 2) !47y*I?*S*i# (f) 
*tf*Bk:J:0 (b) i:-r*«^»T*0, 

(f) tett. (B i 2) ofll»c7;i/*o7;i/*;vS* 

*-r««lifi*#^S¥*# (f 1) s *5<fctf (B 1 2) 

(O^mic yjl* d 7;b^ U>««r*-T S«t5S«:#x. S# 

M(* (f 2) *^rsns 0 (f i) turawTOto 



(6) 
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c f i i ) yymikrfr*^ (mm& i ~ i s) 

£) 7^'Jl/-h ;/^7Wp7W TV 
UU-h ;^7WDKr>;V TV 

h] > ;^7;^n7;^;Hi7M;l/ 7^ 
UU-h [0U;U£^— yj^a^iyjVJL^-j]/ (*V) 
7^'Jl/-h, /^7;b^u^^^;l^x^;l/ G*^) 7 
VVU—h] . /<— 7;i/^-n^-4 1 S/7;i'4 1 ;i/ CXSO 7 10 

;!/ (*30 7^ U U- hfeJ:tfM-7 Wnf ^+ 
z/jl^jV 7^U b-b&H] , (f 12) 77 

«{t7;l/*;l/ CW*»l~l 8) ^Dh^K (f 1 
3) 7 7lft7/l/W 8) 7b-hfeJ; 

Zfy^ru-h, (f l 4) 7y*ft7;l/*;l/ (^iti 
— l 8) K (f i 5) 7y*{fc7;l/*;Hl 

MU7^ (W*fR2-l 0$;fcfcJ:«aJeU:. 77l 
S?ai-1 7^^cti^n«±) , i^/^7ntn 
^S/;bx^Uv^H 0 . (f 2) fcbTttWTOfeOW 20 

ym^<D$Ll~ 2 0Sft«4*tiJM±T*oT, — fi*3 

^iff h77/^DXfl/> x hU7Wnxfl/X 

7 7ftt:^'JfX ^t7WD7 > Pei/>'&i!c CI 

(f) «5«jf$l^t(Ott, «Bdtt««A»T 
*0SSsea*5MB3RlcLa^fc^5j«'P (f 1)7* 

[0 0 2 4] (BID fc*H-aJH«*0«m*«» 30 

Ge;Wt) #sl<«: (bi)/(b2)/(b 

3) -1 00 — 50/0 — 30/0 — 2 0T»3 o S 
fc, (b) <D?*k Mzktt**ft [ (b 1 2) , (b 2 
1) - (b2 5), N 33&Zf (b3D - (b34) ft 

if] oymam&to, cb d ^j^m^sosit^ 

T, 0~2 0WoT^ o (B 1 2) tcfctf^. 

#M^C0±tfi^fiJ^ te N #SL<ti:, (b) 

/ (f) =9 9-7 0/ 1 -3 0. 2?>lc£?£L<&9 

8 — 9 0/2— 1 0, ^c£?£L< fc*9 7 — 9 3/3— 40 

(f) *MJM±T*ntfx ■saastfiRj-hf 

S«IrHc*!K 3 OfirFT?**lfcf* (B 1 ) ©jftjcfttf 

**^#etlSo S/c, (B 1) iCfcH-S (B 1 2) <£>fi 
«»J-&ttWk:ffiS*nai/>*^ #SL<ti (BD (DM 
SlcSWVT (B 1 2) ^20^1 00%, 
L<«8 0~1 0 0%T*£o 

[0025] (B 1 1) 3s£Zf (B 1 2) <Q-5^$?$L 

A>imm izmmfc* (bio »8o%«± (^©ffl so 
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^s}!§ [X^b>/ (b 1 1) <DS«Jt^4 0-6 0/ 

60-4 oT$t), £¥«wnc;&fr5cn&©#«{* 
tf9o %ul± &<Dm<Dmm#tf 1 o %ut) <d*> 

X>(0fifilt^3 0 — 7 0/7 0 — 3 

1M2 0%OT) <£>t>cQ] s 7^U;l/-r*^xvjR 
il[(bll) /7^^x^iiM3 0-7 0/ 
7 0~3 0TfeDs £mm#*K*5lf&Ctie><Dmm{* 
&8 0%&L±<D*><D'] , 7^Unxh U;l/-y^^x> 
£WBS [7 ^ U d- h U y olith^ 3 o 

-7 0/7 0-3 OT*0, ±#«#*te*W"*Ctl6 
©#I#tf8 0%K±Ot>(0] , i^tTx;l/3R«fli 

if»lfx;l/|R«BB [x^l/>/ffffl8lfx;l/Ofi«J*:tf2 
0 — 8 0/8 0 — 2 0T*tK £ Ctl 

50#«{*#9 0%K±<Efc<JD] . xf-U^-^nfcTU 
>3R»H [x^-Uv/^nlf U-vcoSMJtA^ 0-8 0 

fttf9o%tt±ot»o] . *y^*^x>siw«ii 

lW7^^x>^8 0%^±(Dfe©] > X^l/>— v 
L~r>BSSttffl§ [Xfl/>/7Wy»(Ol«ttf4 0 
— 6 0/6 0 — 4 OT&Ds ^fifrpffcft&SChft 

©i o%w±*^tt (x/i/*>a*tt. 7^y^tt, /n 

[0 0 2 6] (B 1 1 ) fecfetf (B 1 2) (D5^T*#lC 

(b 2) [ (B 1 2) Ofltett (f) fe-^tr] £r#fr& 
OTfeD, fcDWJfSU^tt (b2) tit (b 
21) mtc. (^^) 7?V;l«4Jf] > (b22) 

*trt»o-e**. (b 2) *>*ff«H\ (B 1 i) *« 
«-r*^#«*OM«JC*^^T»Sb < « 1 - 2 o 
%. ??)^L<ti2-10%TfeSo 
[0 0 2 7] (Bl) ^6*S7k»«ftk:fe(/^T. 7j<ffl 

(A) 0«ttBB^sy;WfcfcSSiaK«*a5< 
«Ci:tfT't^4!)»SL<s 0. 0 0 2;'WgH 

SiJSfri> (B 1) ©M^^-TS^l/MfiT'^So 
*0|?ffigttSU«tt, (B 1 ) 5 0 g 
Sl0%fc«S?Lft» % 3 0, 0 00 rpmX30M 



(7) 



2 0 0 3-3 3 18 4 8 
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[0028] Tkffl^ifffiSttffjjtfe^o. o i vm/gu 

9<Dfc<&. W*tf. BHBR2 2JCt±0»fl6ifc075>* 
fcl47rt>*y ftiRRl 5a±OfliJK3KSfctt 

3f#«7;l/:3— ^x^uv^s/ F l — 6*;1/#JoHj 

(d) *«fflLT#«««Afb«-&r**fe **tt# 

I ( 
CH 7 =C-COO (AO)f-Ar-X 
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[0 0 2 9] cne>c0^ffi<05^. it^MiDWflS** 

<> (d) SffifflUTW^tafta^-rs^SSi^Wk: 
WSH,\> (d) itm W*tf* Tf5-flS^ (l) 

10 [0 0 3 0] 
[ft 2] 



-Ar-O- (AO)i SO >M 



[00 3 1]S^ ArKit R 1 ttzkXJK?$fc 
R 2 £><fctfR 3 & lffl^ftTk^ST^^T. 
m{@(DR 2 *5 < fctfn^R 3 (D'5^ / >^:< £ t> 1 

rrjMpuv*. 7w;f>i, 7U— ;i/7;i>*y 20 

Ji=}-*zs, AH««»2~4 07;V+1/>S, p*J<fctf 
qtep + qCWStf 2~8 0 4:*^ 1 S/£:«2 — 4 0 <D 

[0 0 3 2] — «5£ (1) ICfcl^T. 5?§SiA r £ LT 

[0 0 3 3] R'feitfR'ttlfiHKfbicRWTa&t). fifl 
*H\ 7;i/*;i/ak 7;b^^;bS, 7^;i/*;i^ 7;i> 
*;m*79;l/*;l/». x^y;l>», *yx*-yji/*& 

J;(fffl^yy;HT^^ mM<7)R 2 :teci;tf nf@<£>R 3 
^5 Iffl GQFSL<tt2 — 7ffl) fcfc5fS3H 

-2 4coitig^J;n : ^(K7;b^;i/S x*;i/ 
n-fe.tcf i -^ntr^S. ^^>^;^S. 
:*^;l/S&£) > 7;l^-A*i:LT«\ m 
IS2-2 4^«fctfM7^-;« (t^f- 40 
7Mr-;Mk ^ >-r -fe-;^ Ft* 

8 <D7V -fry fr&l'm (^>isfr&, 2-7x^x 

i:LT«\ x^uv^2-8fflffl-&Sfett^inLfea, 

tt, X^U;l/», #U (I^S2-6) X^y^g. ^ 

e>^oaos-&*-efes 0 so 



[0 0 3 4] 1:7c, m^(fn«m+nWWl- 
8. £?£L<&2~7 £&£0$/cte 1 ~5CQHSfcT& 

-T^S^oT^Tti^ ^#JSO^ft^ (A r t># 
#>T) ttffl#3—l 6, #S;L<fri4~ 1 2T'S5 0 
[0 0 3 5] X(D7Wl/>ItlTtt> ^fi/yi, 

LT&x^y-rVS, 'Jf>Jt l-:7°atf 

ibW^nSo X(3D5%»$it>t)Ott7;i/*uylfe 

[0 0 3 6] Mtt*^*>T*t). 7;l/*U^JR ("7- h 

y>ix. *y^, u^^a^h) -f*>\ 7;i^y± 

*>*ifo^JB-r*> ; 7>^ex^A-Y^-> ; ^/-r 
h77;^I87y^'>A (7;^;i/»o«*»i 
-8. M^tff h7^f;K t- b?x^Mffl 

t: Fd^s/7;1/^;I/S<D^»*^2 — 4co7;i/*/ 
— ;l>7^> (ii^/x^/-;l/7^>> ->~x£/ — 
;l/7^>\ hyx^y-;V7^>*if) -r^vaH*^ 

* J; zf 7 x * a-t * >t» s o 

[0 0 3 7] KiKS2~4<D7^*U:/gAlcfcJ:. x^ 
U>» N yulfUVSfecfct; 1 , 2~, 2, 3-, 1, 

[0 0 3 8] p43«fcr/q«, p + qO¥^2-80, 
jf$L<tt5-6 0, S^WSKtt 1 5-40^^: 
l$fett2-4 0©iaT*«o 
[0 0 3 9] R 2 *fc«R 3 ^^-rtl^^S^#^{t: 

p + q <D¥-i%tf 5-60 BfoKtt*fctt«*tt 



(8) 
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[0 0 4 0] ( 1 ) (D?litM<Dffl£ bTtt. ex 

U t+^7;V+ i/^S7 i-;H-f;W tots 
w»^3Ssaiioiis«*Hi*3-i o) «tf^n§o tr 

7x/-;K ^>^;Wfc7x/- ;b&if) o*;l/A7;l/ 

ftKi^wc7Wi/^^F [JKTAoteie; io 

KS»2-4©t^ W*tfx^-U>**i/H (E 
0) , 1 , 2-7 p ntfl/>^>'F (PO) .1,2 

^;i/0<*ta*;i/»tt y jLS-jim l fflSfc Do. 2-4 

ftiOLT t> <fc^ U 7x S-)VmicW}Ul,tc7s* 
fcfcfc^y i/jim lc 2 % lc im&L±<D X U > 3= felt ^ v 
^;i«*ftHPLfe«WiTtiJ:i^ , ( P 2) tfx^xy 

oy>{ttfX7xy— ;k eX7xy-;l/F, t:X7i 
y— ;l/A, ^^u^S/l^>tfX7xy— ;K tfXhD 
7^P^f;Mf^eX7x/-;V (t:X7xy- 
;l/AF) , t*X7x/-;bS, t:X7x/- ;VA 
if) tl<^tKD^7x-;K t Kd+>>^> 
^x/>^H^-7xy--;l/S^±fSi:|pI^cx^lx> 

aiww&nso ftfex (p i) 3*w*« 

±O«^W*W$fe-r*Ci:6^«0x -JHS (1) vm<D 

wicfetts (d) «<me>«)Bj*%i«>-&tfo 
[0041] c i ) <D?iitm(omm^mt it 

tt. W&¥6-6 2 6 8 5lc|2«£ftT^£<fc5fc: x ^ 

a 2) ^^Ao*(*jpsj«s-ftfc*, (*$o 

7^U;l/»fcBbK. xxx;Htbfcf^ ffltt<D»t»{t#J 
"eWSWb U C pM&T §73 & if # W 

£>n& 0 ±iHH^ffifc:*5^T\ ^l7x/-;l/tLT 
tiX^- l/ycDftt^^S 1 ~ 5 (?)Xf Mt7x/-;V 
&if, AOfcLTteEOSfcttPO&if. A O COittO^ 40 
;MRtt2~ 8 0. BMft»JfcLT*4*ci;l/X;l/*>», 

[0 0 4 2] (d) tLTlZ, ifBOflWc, CH 2 =C 
(R')COO(CH 2 ). S0 3 M, CH 2 = C(R 1 )COO 
(A0)pSO 3 M, ^5J:^CH 2 = C(R 1 )COO(AO)p 
CH 2 COOM [5£ck R 1 

mte 1 -2 4(0S^ A&j^j^2-4<D7;b*U> 

a, P 1*2—2 0 o<dk». Mter)i>fiv&m^*>. 

^nStO, f«0M¥9-2 5 4 5 4#^fgf2 50 
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[0043] (d) <o5*>x\ &mmmft, wkx^u 

>£(D#n&&&£kftT*&%&T\ -«j£ (1) <Dt><D 

[0 0 4 4] (d) CD^ffiSte. (b) <7)Mk:S-3V 
Tffl#0. 1—2 0%. »$l<ttl-l 
[0 0 4 5] ( B 1 ) ^*#«M**?l{fc«'&te ioTS 

[0046] «-&m»«4:lti4, rnmnm^mmi 

FJJI (**://vYFn/<— #*5/F. 
y^Dlf^v^fv/W Fn/«— F. 
/v< Kn;^ #4^>F. ^> y-<;W«— h\ 

o>r;w^^*2/F«) . TV{kmm crytrx^y 

y^nxhU;K 7 ye X^V/^dz h y;i/*) ] , 

mmm^msm mmm GMBk^hy*^ mm 

;VA7;i/f k F^- h y ^Ax^^+e/u- h^fcti/fe 
t*5o a-&BHWffl©ffiffl«tt. (b) <Dmmicm~3^ 

TI«0. 0 1 — 5%. $f^b<ti0. 1— 3%Tfe 
§0 

[0 0 4 7] mm&W}ffl£LTl±, a-^f;VXfl/y 
^V- (2, 4-^7x^-4-^^-1-^ 

■r>3D > ^— tfy— x;nf^y. s/Xyfx 

W^^A^X;^^ K> *dd»^ Kffift^^ 

*-&t^3:Tffifflt?*So a«»«liWOffiffl«ttx (b) 
©HicS^^Tl«0-l 5%. »SL<ti0~5% 

[0 0 4 8] ^l^-hgiJ^LTti^U 7^x>, 

^A»*HSfflT**, *U-h#J*fcttpH|IW*loa 
^Sti. (b) CD«S^S^>Tffl#0-5%. »SL 
<(J:0-3%^Mo 

[0 0 4 9] (Bl) ©Mn«Iff2, 0 0 0 — 5, 0 
0 0, 0 0 0, »$L<«3, 000 — 2, 000, 0 
0 0m ft*. (Bl) - (B6) CDMnfri^SEcD 
h;l/x>^»^o»J«U:*»*^^*^^fcpr«»€) 

[0050] vioz^mm (b 2) «a*y-r vs/ 
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7*-h (u i) k.m&km&ttmm& Cu2) *s 
[0051] (b 2) (D7kftmmc&, gas/iaa© 

(B2) <0*#fM*fc. RfttH*fli^T (B2) «Ufc 

eaaftswwsb^o 

[0 0 5 2] SE?Lft:5yO (B2) tt, (u2) CD^ft 

fc**rr*{fc*» (u3) *ffiflrrsc£te«i:9«is 

[0 0 5 3] (u 3) fc*5»£iR*tt*fc:fc^ 

its, *^*>tt»**tf#-r*>e«<i^*n*o 

[0054] 7^yttl^lt^, x;i/*>ia, X 
6©*B*Wf6n*o (u3) kifeWSStbWIW^ 

[0055] T-JryVtmtt^TZ (u3) <05^ x 
;b [3- (2, 3-^t:FD^>yD^S/) -1-7° 

[2-7^yx^yx;!/^yifc'J:(f3-7^ 

;i/ [N, N-trx (2-tKn*S/7;l'4 1 ;W 

(AOfcLTfctE OSfcttPO&H, AOCDWte 
;l/»l-6) :#!Ix_fcfN, N-t:X (2-tFP^>x 
X;V7r^vil5j;tfN, N-t:X (2-tFn 
*$/xf-;W x;V7r^>iP0 2 ; e;W«35:a ^ 

a&ifsnso y>«»*frr bra. tfx 

(2-tFa*i/xf;l/) *X7x-bftWW^ti 

t>l (DMPA) , 2, Z-V^u—A/TZZ/Wi, 
2, 2-y>«fD-;K7 , ?y8^ 2, 2->o<^n — 
if] ^rJctfT^ygl (2-7^/x^>i 

(h'JiWSX T 7 ;!/;^— ;b7^>\ tWJV 
ft if) fcJ:tf/*fc»i7;l/*UftJB*llfbW (7kS?{k^ 
hy^iv&if) ftif(Offl3bW6n«o 

[0 0 5 6] ^ftyfl^fts (u 3) i:Lt 
14, 3?^^b<^4^^JM?^rWr^- : ey^^fecfc 

if) »c*Spf'ft«M3J:tf4»fbSll 

^testea**-;*:/^) -grw<£> (u3) *tejBLfc 
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(B 2) <B*{WMfcLT«\ W^H4 2 -2 4 1 9 2^ 
&ffl*<fctf«&fB4 3-9 0 7 6#^fciB»0fc<Otf 

[0 0 5 7]|k*Vtt«*W« (u3) iLTli> 

(Mn=100~3, 000) ftifAW 6 
n^>o (u3) fcUT*4*>f*>ttfl:^*4:7-*>tt 

[0 0 5 8] (u3) flDjgttzkXJS^ 1 flSfc D OM n 
10 ti, (u3) *W*>ttl*f tS I 
<tt3 0 0*i»T*9, (u 3) W*>ttI*ST 
5fc<Otf)«-&fcJ:$F$b< « 5 0— 1 , 5 0 0W5, 

[0 0 5 9] gaSUtS!© (B 2) (u 3) 

tommiA, (u3) w>f*>ttft:d*o»frtt. (b 

2) O««Jca^l>T«7Ktt»*WSb<tt0. 01- 

2 SUMS*/ g. «6fc»*L<tiO. l~l;'JSfi/g 

2 ) ©Mfc*^T^tt»©M*Mffi: b < 3 ~ 

3 0% tf£*B<D (a 2 1) Sfeti (a 2 2) *ffiit5 
20 ^O^C^y^^X^l^SI (tt*re;bifc2 

£b< 5 — 2 0%TS£<> 

[0060] aa?ufcsw> (b 2) o*iMR*o«j*fc 

bTtex ftfcfcfcf, *lSc^y^7^-FI (NCO 

(u l) . (u 3) (u 2) fe<fctfi3«£:<fct># 

ibffl (e) *ftii*x -S*fett^SSfik:j:0NCO* 

±&a [ (u 3) *<T^*>tt{fc^*©»*] sftttKt 

30 b<tt4«{b«»J [ (u3) tf*^*>ttffc^©»&] 
TgfrKft: (*ft*fcl±4!IBfb) "TS*\ ^^IHi^zWt 
b*tf<5. iimi 0°C~6 0°C. JffSb<*4 2 0°C~ 4 
o°CT\ £4BKCJ;D«#JI#J (f) > 5E«#J (h) *5£ 
tf/£fc«f*ifcffl (e) ^tr*j^fcS*LT*#« 

it) «*»«#^»fcfroTt>J:t^ 
[0 0 6 1 ] (u 1) ilbTMu jK*§&6~2 0 (N C 

40 oaco^M^^i^o ^»>vy^7^-b [«i 

*fcf2, 4-fe«ttf/Sfctt2 f 6- h y lO'S^Vv' 
T^— h (TDD. 4, 4' 2, 
4' -^7i^M^^ym-F (MD I) * 
if] > K*»4-l 5 0IHKy-fyS/7*-b OTx. 
aV7^Dy^VyS/7^-b (I PD I) , l?z/9u 
4 t 4' -V^V^T*— h (zk&sM 
D I) , «HS»2~1 8©«aS»^-<yS/7'*- 

h [M^fxf uys/Vy>'7^-h, f h7^fby 

50 y^i/VV^Z^-h^if] . ««»8-l 5(7)^# 
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(xdi) , &mccftt>cDi;^vi/y*--hcD 

[0 0 6 2] (u2) tlsTlt, ^UxXfWJt- 
)l< (u2 1) . spy x— r;l/#U*— ;l/ (u2 2) . sB 

y*U7>ry*y*-;v (u2 3) , *yT-#y*- 

;l/ (u 2 4) , «»?#y*— ;l/ (u 2 5) feitfcn 

[0 0 6 3] (u2 1) Icte. i^'JXXfMy 
;l/ (u 2 1 1) . #y 9* h>#y*— ^ (u 2 1 
2) . OJLMP'Jt- ;l/ (u213) *ATtf#y* 

h#y^--;b (u2 i 4) ft^grsnSo (u2 

1 1) ^LTlt fcfcfctf, *y*-;l/ [ (u2 5) *5 
<fctf/Sfc« Cu22) ] fc#y*;l/#V» (c 1) t 

(omm^s (u 2 1 2) *5j:t; (u 2 1 4) ttrti 

(u 2 5) fecfctf/Sfcfcfc (u 2 2) ^<£>^ h> (c 

2) tb<iir;i/*u>*— h (c3) os<*ta 

WWWSnSo (u2 1 3) tLTtt, t>£L?ft. D- 
SUflfc (u 2 5) fe<fct//*/£:« (u 2 2) tOxX 
r-rt^gSftk MmcO-icUfftcoEO (4-3 0t;W 

[0 0 6 4] (u2 5) ttt, 2flS~ 8 fete 

±tOKiB»2 — 1 scoy^u— M$Jn^ 0 2fflT;l^ 
3^;l/i:LTtt> x^u>^y 3— i/xfby^y 

;l\ 1, 4 ;K l, 3-^^>^- 
;k 3-^^;b-i, 5^>*vs^*— ;K l, 6 
^>^— ;K z 
-l, 8-*^ ;K 1, 

;K ->^a^-9->>?^^y— ;K If X fc: Fd^^/x h 

•t?y>\ F'J^^d^d/^x ^^xyx'jh- 

I3 0 0*i; OHS»=7kKSlfflSfet)C0Mn) . 
[0 0 6 5] (c l) fcim — 2 4 0BBS5 

vayt 7^tf>Kx TMf^-O 
^V7?;vi, 7"lx7*;i«ft 

if] ; SIRS 8 - 1 8 CD 3 - 4 ffiS/ttifnttlOilK 

^-fe>hy*;l/3p>S, ^^D^>^>rh7*W 
>i, 7?>fh7*;l/*>8ftiJ] ;«J8R9-18 
03- 4 ffi*fctt*nW±035S«e#y [09 



(10) ff M 2 0 0 3 - 3 3 1 8 4 8 

18 

ft C09X.tfmR7ktt. M7;^;v (K*»i~4) x 
XfMH] ^ ; £>J;tf 2«M±<0flHBtflttf& 

m, j$mv*)v«z/m, 3— 4«sftttttiw±©» 

& 2~4ffi<D55«jfcKy *;l/*>»fe«fct5cti6flD«f 
10 fflTMo (c2) itm I83BR4-I2^h 

>\ WAtf 4-:/*y y h\ 5-^yuF, 6-^ 

W/U KaHAW6n4o (c 3) £LTte7;MP 
U>»0«j»3»2-807;l/*U>*-**-h, W* 

awi«f&*i*o 

[0 0 6 6] (u 2 1) OJIftflU^LTte. TchX-lt, 

— hS^j-— ;k ^Uxfl/>7fby7^b^- 
;k #y**^>^;i/7 > ^— h^*— ;k spy**'* 

— ;k -Ky^lxn^ h>y*- ;k ftV^ttt^ls 

[0 0 6 7] (u 2 2) JCtt, ffittTK^JR^Z — 8« 

^r^±^ni:A±mT^mPhMcoAomu^^zf^<Dy 

AOfcLTttWiS© (p 1) TBLfefc©. «*S5~ 
1 2*fc*± J ttUM±€>*>0 (W*.tfa-*l^7-f 
^--T F&^tfX^U^^+M' Kftif) , xlfADtF 
30 y> (xWD;l/fcK'jyfta feJ;tf(in&©2lW 
±©Wffl (7 V^Af« J;ff/$/*di7P 7 ^ WD) 
4^*ti*o BBJWJfcLTtt, (u 2 5) , ^fffi 

7x/-^S [fj^cD ( P 2) ^L/:eX7x/-/P 

[0 0 6 8] (u2 2) ilLTtt. sK'J** 
i/x^-U>*y*— ;K ^y^+S/^ntTL/VsHy*— 

40 ^n^o 

[0 0 6 9] (u2 3) tlsTfo, #';7/^^X>| 

*y*— ;^ w*tfi, 2fe«ttf/sfe«i, 4-#y 

>?x ;Wo J: t»J<^^ 0 y ^ 9 vx y>?t-;l/ 

; **)tf7*y;i/3R#y*— ;K MMtFu^> 

OKHHfti— 8) (^^) T^yi^-httif] 

[0 0 7 0] (u 2 4) tlttt> x fctitfcf (u 2 

1) fe«fct;/sfctt (u 2 2) ■^> ? ^;i/a-&tt^E 
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;k (*$0 7^U;«xxf;K ttffcfcT— ;k cine 

[0 0 7 1 ] (u 2 1 ) - (u 2 5) OOHSi (7j<^ 
Slffl^fctWMn) ^if 3 0-6, 0 0 0, £?£L 
< ^3 0 0-5, 0 0 0tW o 3 oa±t?*WJ»5 

n«*y^u*v«B©iis«ttttf«o N 6, oookt 

£ 0 Sft^ (u 2 5) C0OH^atiil^3 0-3 0 Of 
(u25)tt(u21)-(u24) tWm*?% 
OiWffSL^. (u25)/(u2D- 
(u 2 4) ©JfcSptt 1/1 0 0-5 0/5 OWSl 

[o o 7 2] n^*y^— flDHJiklfe^^T, NCOS/ 

0 1— 2.»*b<«l. 1-1. 6t^o 
^UsRU V— {frDS/SSftte. il#2 0°C-1 5 o°c, 
£?i:L<te6 0°C-1 1 0°CT*t), Kj5BfW«2~l 

[o o 7 3] mmmmtLTit, ^v^m cr*h>, 

xxf;l/g (fffflfct*-;K if;WrDV^ 
^7*f- ha» , x-^;Wi r-h^ 
/^FD77>a«) . JftflZfCJBH (n--x^>, n 

[0 0 7 4] (f ) fccfctf (h) tbTtt, 7K *U7 
[»jR»2~l 6®, BISSE^UTS^ (x^U> 
*JT ^ ^^^l/VS/T'^V, S/xf bvhU7 

4, 4' -^^n^S/^^^^^T^v^H) > 3? 
fKU7^y (4, 4' -^7^y^7xx;^^> 

*»3-8<D^rh>a (7-fehX ^f-;bxWh 

^KftifJ &J;OluiE<D (u 2 5) jb*figfljT*So 7j< 
*<D?< (f) l3J:ff<8HteJ:0«ffl*tLa (h) cd^ 
JcS#t5 N C OI 1 

ut (f) (h) ofgezKjiw^wai (liRfe 

<fctf2»7^/»aiD tffflHtO. 5-2^fi, #3:L 
<ttO. 9-1. 2S»i:*S<fc5**T«5o 
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[0 0 7 5] *SHJC«fcOffiffl*nS (e) i:LT 

u\ ^rticjgibwiw^*** i <@*rr£j^i?t» i 

-l 2£>{b&«K fc^x.^/7';l/n-;l/ (*^y- 

>\ s;7f;i/75>ftH) *wc*s 0 (e) <omm 
^u* u v-Ef>tg#ts n c os i iiicwt 

T (e) ^gtt**JB?***tfii#0. 511^5 

2. o^». »$u<tio. 9a»6i. 2mmt%; 

10 [0 0 7 6] ^UxXf^ffiH (B3) tLTti, ft 
[0 0 7 7] ;l/JBkbTJ±> MMO (u 2 5) 

*J;tf/Sfttt (u2 2) tfffB^bfcfe©4:ra«ofe© 
W5Wo Cti6©'5*»*b0^t>flDttBfl5ai2ffi 

— ;i/*<fctfcn6^2aja±(D«fffl (^<^2fffiz;bn 

yU3-;K 2-y^;b-2-ai^;l/- l , 3-7°u/^ 

zzmrfr^-foh^ hy ^^D-^u/^v^^av 

ffiT;ha-;l<£(Dnmtm, (9 9. 5 : 0. 5) - 
(7 0:3 0). #te (98:2) — (8 0 : 2 0) 

[0078] #y *;i/*>afc<fctf7^ hvfctm 
30 ^tL^niwao (c 1) t3&Tf (c2) -effK^bfcfeo 

BflSfl»^*;i/*v». MI^^Mv^ 3-4 
fe«4*tlWJ:<0*«(l*y (^7j<^) fecfctf 

BffifflH^*;l/*>». 3fS«2-4ffi*;l/#>»feJ;tf 
CW^ffl^Ds Wiltf$U>tOl47^lf>»fc 
cfctf/^fcfri-b/^^vKiix ^V7?;Vfc fU7?* 

Kfe«kt; (mao h y ^ y ^ h»*^atfna»#** 

y*;l/*>«fcOflffli CflUUt (2 0-5 0) : (8 0 
40 -5 0)] TfeSo 

[0079] eaaftso (B3) tt»«-rs*y*- 

;l/Si:LTti. tuizEcO (u 2 5) , fejctf (u 3) 
^OJSHbKWK^***: LT7i<^a^^-r^ (* 

>8y*^;l/ft H) *«fffl-r^cii:^j;D»5ci: 
)b^*5o Sfc. #y*;l/*>aakLT*;l/*vW£( 

^<07^*>'tt«*#-rs#y 

WV7?;m (ffl) feJctf^OxXx^^ttiSW 

so [0080] (b 3) <DM&mc&mcmtm%:<, m 
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/clixXf^Satlt fflUt 10 0-2 5 0°C^SJS 

i^gfc £ d # y xxT*;Htsis^ii»ffli/> e>n 

ft if] fecfctf^ hvJSSJB [7-trb>\ *^;l/x^;l/y 
[0 0 8 1 ] #U^5K3RKWi (B4) tLTB, #U 

A#iD«) 2>W£ns 0 sRUAW^ifcl/rfc tu 

]so (c i) rw^LftfcflDtraaiofeojb^fen 

t> fu*Bco (f) *3«fctf (h) -eW*bfcfe©i:raaio 
t»o*W5nso easutssto (B4) « % #y*n< 

*>WBfcbTHuiS<0 (u3) €)5^coStt**K^# 

*TT5fc<Z) [x;l/<M*y (x;WV7?;V 
^ X;l/*=i/N*»ft4f) ] ftH*Wfflr«cl:«i:j;t) 

[0 0 8 2]X^>il (B5) tlsTte, 2 — 8{ffi 
(DtfVyx.y—jV (t?X7x7- ;l/A. Tk^lfX^x/ 
-;bA, 7xy-;W>f7'^^0 6ffiO#y 
[W»flD (f) *5«fctf (h) tn«CQt>(D] ^2 
- 4 ffiO#y [fu*B<9 (c 1) fcH«<Dfc 

^] tcxb°^n;l/t F'J UDa«TTSlS*^ 
SCfc"e»6nS«!B (x#^U8 0-3, 0 0 
0 e q/g) , £>£tf^H#ff5, 2 3 8, 7 6 7^ 

{fcMco (B5) t± % #y ffljcigtt7K*s-^r» 

^LT7^yi^tt^ (u3) *fttt#y*;l/3K>ft 

(u3) 6ffifflt5Ci:lcj;0f5Ci:tfT*5. 
[0 0 8 3] ^Ux-f;« (B6) £LTt±. 103? 
CO (u2 2) tfJ/TUcfc^t^AO^/WJ 

s ^ a KM^ft e vrnmr vmrnn-e?*? s c t & n 

So Sfei&EUlJiSUr^ itu5£<9 (u2 2) Ttflf^Lfct 
ILffcS© (B6) tt, #y**S/x^U>«0»A (E 

[0 0 8 4] (B2) — (B6) iCfc^T, $F£L^& 

cote. 7k*BT©#|tragi^j<o«jE^a<T**4:^5« 
£T\ (B l) ©^fcnaUceBa{fcffl®t»©"C* 
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S 0 §B?L{t§y^ (B2) - (B6) fc*5«-a«*tt3 
^»*Li^SS^tt«»9J-&« (Bi) <D*&£:|II« 

[0 0 8 5] ^RWtefc^T. ftflaWUtffl© (B) CO 
7fc»«#ttWF©*» TWIT* So 
(SWBJA^ 1 0 /i m£CF> »$ L < fct 3 /x mWTKtf 

— ;l/5;l/ftifT»a*bft^ 4Cy tfx;i/7;io— 
y7*y;P»*ftif©«M=3n-f K*»j***fc**fc: 
#iSc£^S7^ 
io ®wfli«»*»»jk:js»b*y ex;i/7;i/3-^#y 

7*y;l/»«ft2<&«M=in>f F**»«*fe**K:jD 
/£ »* L < a 3 m mWT^aWS-ftbfeO-Bi* 

»j*e5&-rs*ffift^o (b) wkttm 

t>\ %fcl±0. 0 liltt/g (»flg) -IXTT&Sco^ 

[0 0 8 6] (B2) — (B4) *5<fctf (B6) COM n 
&#3;L<y:l, 0 0 0«±, *?)tC»SL<tt 1 0, 
20 000—1, 000, 0 0 0 £fc&^ftJX±T*feS 0 

(B5) C0Mnte#£L<te3 0 0JX±> 
<&3 0 0 — 2, 0 0 ft*5, Mntefg^COh 

;bx>^}g^^^c, h;l/X>pIj8^(D*OMn"e* 

So 

[0 0 8 7] (B2) cDSf^fc^ (ft 

^Tj?8KtiO. 0 1-10%, L<til 

«7;V-r t: F-g*W{fc-&* (^;l/A7;Vft F> ^y** 
30 1f-;l/ft if) , HF7 S> «fc Zf t. F ^ y K-S-^ft-ftW 

m£7V y >ft-&«* ApswasffcXtt l rt# & n s ft-& 

[0 0 8 8] (B) (DhAs^y^mftte, »SL<«5 
-9 511%, Se»tjif$t<tt3 0-8 0ii%1?$ 

S 0 Kh;l/x>*Rg#«:. «a»**fc«flg*©h;l/x> 

^»»©*W*T*D. (B) 1 mm 

fD^X^e-;!/ F^c^tL. 3 o °CT?-S«j*EI6i*L. 
40 g*«ffUfc*4:. 4 0 0mlC0 

h;l/x>tc4 8«pM3»BJS»L. SfiKSJcO^fiTtSiM 

L/cfiTSSo h;bx>^^ (%) = [i®K±cDh;v 
x yW^ll/ h ;i/x S tu <o 7 ;b Afi 

a] x i o o 

[0 0 8 9] (B) 6D*^XK^SS (T g) 

ttx If-8 0-8 0°C, »$b<«- 5 0 — 5 0°CT 
£So ft*5> Tg« (B) O*^***^^— ;l/F 
tc^U3 0W8l»|IIIWBEia*LT#6nft^ ffStt 
50 0. 3mm<Dy4)\sl±*^J&&mftffi^ (DSC) 
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[0090] (b) <Dykim#<D¥m&& mmw- 

±§; If— Fyy^— ffi*c*«) fri. a*o. o l- 

10/im, jf$l<«0. 0 2-2 /zrru ££>tc£?3:L 
<«0. 02—1 |tmtS«o 

[0 0 9 1] (B) ^*^Mftf*<OHJB^«tta« 1 0 

-90%, £?£L<&3 0-7 o%t*&o, pmrmn 

3-12. &?£L<te;6— 1 0T**5o 

[0092] (b) <D7k5ffimcis^T, Tk&immt 

y;b:7g (xfi/>yija-^y^f;i/x-r;k x 

[0093] *»BBk:*i^r, ts&mic&mtizm 
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aif<Dl afik MtfteSj, afc«fctf&a£©l bSi; n 

*K^*AaH<9IIbft; IIIS£JIfcLTfcJ\ X#> 
5*>2v6.fctf>ry HJ^Aa^IIIafik Mtfte*^ 

XX^o<fctfg}^:^<D I V a$S. 3ttf»c^-*X 
^A^cfcaVx^x^A^ifo i vbS; Vl^I^LT 

x;*y\ S^^aifov bfi£ ; vim&mth 

TUtUX -r;WI/*if(OVIaSl, Mtflc^PA, ^6 
^fX £>^XT*;ya£<DVIb®i; VIISI^S^ 

LTtt, v>«rvaHoviibSi; ftifft^^enso 

(C) tt, ±iE0&R£M8afr5«/S*n3« (C 
l) **tf±E©*Jllfc«Wlfr6«**n** (c 

[0094] (ci) ur«. a 

t X;b7 7^KWo (C l) coHfttfU 



a*U*A N x;V77^yS^7'J^H; I a^co^ 
JR*6«Wi«tiaS. ax.fcf&flm aaa* u>a« 

a 2 ; i i aS^i^?,i«?MS, w*»sffcv 

Aa^f ; i i b«(oAjK*^«**n«*, w^tfsfb 
*§a> msmm, was* K3*z*a£ ; nia»D&js 

io ^y^7hU^A^H; lll-b«lo&K^6«IA?ti 

aaaa# u ^i^a^f ; iv ai^i^?»«^?n 
s*u «*tf*{tr*\ waxxajf; ivbi^i 
*^i«?n5^ w*.«afl:*-*>\ 
AaH ; v i i^Ri^iftShSi, mtifflHte 

[0095] (C2) *afiKrs«a»fcbrtt, suae 
^iras? caa. i»x s/i^a. 7 8 pw>^ is 

20 Jltsa^ t: Fn^>>^f 7i- 

;i/»aaH] jdwsn, »sL^<ot±H«Ri — 8« 
aflsaewaa^ sstjfSL^ottia, i»fcj;tfs/ 
i»^^o (C2) o*#atuTtt^ a 
Mi-hvvL^ mmtiv^L^ mmtf^z/^L^ 

a*;i^>»>A, sm§a^hU^As K*sa*;i/->r> 

2*W5n5o (C) (DHjftL^W 7k7§1£<£> 

a <*^»**tf i gJM±/* i U * -c* t>. 
^£>tcfc?3;L^cDte (C 1) 7?*t). #fc:JJ$LV>fc<D 

30 it&Timmm&o i i a*, i i bm, nia**«fctfnt 

ti/g^a^I I a^^fctil I b»©4I*6I«Sft 

[0 0 9 6] (C) (A) t (B) £<?)@ 

^^ItaS^^^T. TRB##SL<ttO. 0 1 
96. *StC»*b<tt0. 0 2%, «ffcj?SL<ttO. 
0 5%. ^t»^b<ti0. ±Rtf»SL 

<&5o%. *e>tc»su<«4 5%. wicifSKtt 

4 0%, ifc»$L<tt3 0%T$5 o (C) 7^0. 0 
40 1 %£t±T?<fc*Uf / W «fflg^v-f > 3 V^r 

BfiFih-raa&sft^OTsn^-r <, so %ttT-c*tuf * 

* §7 w > ^-«aoaft:«w* sn§ (Dvttf * l 
o> 0 a^ roao7k»»tt/w>^- (b) ©sit^ffi 

7k«a?*#*i*^#-r*fl:^W (u 3) H\ (c) 
tcti#snav> 0 

[0097] *mivwMmm&w)imfimt lt 

(D (B) ©tK^MH*. (A) (C) «r N ^ (A) 

50 co^fijgcfc 0 fefiir^a«Ta-&aT?»-&LT»** 
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© (a) *mi&?z\*:-ji>mmmi*}: (b d *mm? 

St'EltlalTft^ (C) ^ip-T?.73?4o 

(3) (a) <o#ftT, (b i) ^m^t^^-^mmw 

*, (A) CD^SS<kf3 t{gl/^SST-|Lft:«-&LTff 
Ts 2£>lc (C) £gs;ta-f 

© (b) <D7kftmftzmm?z®mict5^T, kwimt* 

^i-Tk^t (A) fe.fctf (C) (A) <73^SSJ; 

[0098] ®<om&iimc^x\,i.^ (b i ) *mi& 
-rzmmfat (a) ^fig-rs#s»t^s^LT^fi 
tt£-$fcLT¥LfMi^r37??£i;, (B i) ttmfcf 
Z^mfot (A) £«/Tf 5#«*£>&S'Rk:LT¥Ut: 
B£-f 3 7Ji£& if W £> *i3 <, 

[0099] *¥£w<Dmmm*£-&mic$sif%(A)<D-s;m 
mn, (a) i: (b) t^mm^mmmicM^x, 
!?st<ao. ooi~3o%, ?eic!ffSu<ao. 

0 0 5~2 0%T'fe5. (A) #0. 001%W±T?35 

n »^i8**tett*ras* 2 m<, 30% erFT&tuf 

(A) Ofi&SJtJ; t) 1 0 ^l-X_ttec<^SKlc:te<^T 
[0 10 0] afcSUitefc^T, m^fflSS^Jtis 

(a) N (b) (o smic&mic&o, ^m®. 
is (d) *$£w<D$£'&ffl<D$hmttm?%:^mm 

<DSl?-&A/et->Tt><fcl/\ ) (D) «2 5 "CTC^jWO^ 

5%#Sx.3t>cr)T*& < X (D) OMnlilS 
1, 000 — 20, 000, 000, * L < « 5 , 0 
00-5, 0 0 0, OOOTSic (D) ©SttitL 

/P8gk:*^/l/= 2/98-30/70 */l/Jt<JD*«£-# 
(DWfm\£—jUmtiL<D5*><D 1 — 8 O^e^^XttK # 
'J \£-f]/y;V=i— )l<o i -5 0^e;l/%g|5#7-tr2 — ;Ht 

D-X^fr (^I/^j/^^/M^I/o— 
;I/D— t h*a*5/x^;Mr;l/o— 3?) , 

7*U/l/73 KfeJ:tf/Sfe« 0*30 7?U;l/ffiS 

m<D#s&# [ j^u^s km-cm*, 

7J"J*75K- G<$0 7*«J;l/»8«S'&*k 

if] . xfi/>-?w>si«m * 

>«M& * 9 5 >- U >WJ|g<90 , # U 7 3 K# 
U 7 5 > fe L < « 5^7^1/^1/7 3 >- X tf ? o;b t F U 
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J; C ft 6 ©fi-&»***W6 *IS . S fc ±l3«ffl £ L/T 
tt, 7>l/*U&K (^MJ"7A. *y7A, y*-*zo 
8L 7y*-fA«, W$7 3> CK*»1~1 2<D7 
;l/^;l/S*^-r St-/, i/feKtth'J/^WS 
» tt, fe*tf 4»7^^^A* 1 ~ 8 ©7 

;b^;l/»%WLv 4ffl<D7/^;^li|lOUT"t»g;S:-=>T 
I, ->T &if*<W5ft3„ (D) O-a-WStts 

(a) , (b> *5<fct>* (o oimmftmmmic^^ 

10 Tv il^O-1 0 OgP, £7*L<«0. l~10 0g|5. 
3?£>fc:#S:L< ttO. 1 -3 OSPT&So JK±fe«fctfJW 

[oioi] *aiwt*tfs«atm^«}Si:bT«, 

fttV«4M3ND«®fcro (E) Qg0ttfcL<ttl«i§tfft 
[0 10 2] (E) i:LTtt. IMlcA^^yxt 

20 aw±*^fe.ns. 

[0 10 3] m&1&m(D*>l=ifl/{k-£?V!ltVTlZs M 
n0 2 , Mn0 3 , V 2 O s , V 6 0, 3 , F e 2 0 3 , Fe,0 

LiNiOj, LiCoO !v L iMnO,, Ag 
2 0, HgCX CuO, Pd0 2s NiOOH, Ti 
S 2 , F e S^iffMo S 2 *H ; 7l<f Kl^iLT 
tt. Mg-N i-a-^ L a-N i-a^ T i -Mn-&^ 
:j&3R3R*mfcbT«\ 7->-ft*-#>. 7-bf 1 ^ 

<ttfcoli:tT»i, P d*sJ;c;p d s o.^if ; 
ttS!»?i:LTlt *'J7tf l/X 5j?U-p— 7i- 
^'JWi^WJ fcfo-;l/*if^We> 
n«. 0 CtlScD'+'T?, jif*Lvt><Dti^^MfiD*;l/a 
zKiRBW^, Mtftc/^5/* 

iNi0 2 , LiCoOi, L i M n 0 2 *if©U A 

[0 10 4] «M{fc^jg^tfWfa<^-&«. (E) Ol» 
5) tt, If5 0 yL miXT, »*b< « 1-20/i rriT' 

[0 10 5] $*, m5t{fc^^«m-MS^^^-> 

50 ^ w-mmwmig 1 o ^ mWT, l < a 
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1 ~ 5 ft m©*&*#gtt£k *— jRvrf^y*, ^r-y^ 

OBtOfi* fcH?* L < (4 1 ~ 1 0 mm, 
?Ottttltl/10~l/l l 0 0 0) ftifCQj^jRIfc 

[0 10 6] *9B9§0«ffOTttmE!c*»vr, ftg£ft| 
(E) 1 0 omcttlsTffiftO. l~30g|5(@^ 
»»» , #$L<t±5~l 0gP«ri2-&LT<gffl?n 

5o tt^JW*^ o . i ffl$#±-e*fttf, /Wvjf-iLT 

Stfc, 3 OSGtTFT-i&ftfcfv £fi£#5fa# 

[0 10 7] S^S^iWB^&^T, *©HJ^fcfe 
ItSfJ-a-tt, (E) 1 OOgPlCfcfLT, ilS, (A) l± 

0 . 0 0 0 0 1 — 9 g|5, jf?$ L < f* 0 . 0 0 0 1—7 SB 
(B) ttO. 0 9 — 2 1 SP. »$L<ttO. 1 — 18 
(OttO. 0 0 0 1 — 1 5g&, !lf$L< ttO. 000 

1 — 1295, (D) l£ 0 — 3 0 g|5, StL<ao~2 5 
g[5T-S5 0 

[0108] *9sqn(c«u-s««m4^ftttH:. hj£» 

#S [ (A) , (B) , (C) , (D) , (E) <D& 
It] *lf4 0~9 0%, g$L< lie 0-8 0 %C0fe 

mm mms, mmv (b) (o»t«i:ttwfet 

^ftlcSWVT, ffi7ktt#8tiS&» 1 o %«T*Wf 
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